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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
isolating carboxylic acid components, respectively, 
constituting a carboxylic acid isomer mixture comprising 
a pyridine carboxylic acid isomer mixture or an aromatic 
carboxylic acid isomer mixture by a simple method 
without giving wastes. 

SOLUTION: This method for separating a carboxylic acid K * 

isomer mixture comprises converting a known amount of J R ^ 

a pyridine carboxylic acid isomer mixture or aromatic "^TV^ \ 

carboxylic acid mixture represented by general formula * 

(1) (X is N or C-R6; one of R1-R5 and R6 is a carboxyl r 5 ' -n x ' ^Rt 

group, and the others are each independently hydrogen, 

a halogen, hydroxyl group, nitro group, amino group, 

carbamoyl group, cyano group, formyl group, an alkyl 

group, an alkoxy group, an alkylamino group, acetyl 

group, acetoxy group, acetamino group, sulfamoyl group, 

sulfonyl group or phenyl group; the meanings of X and 

R1-R6 are different from each other) into the 

corresponding alkali metal salt mixture, mixing the alkali 

metal salt mixture with an acid in an amount necessary for neutralizing a carboxylate salt first 
reaching a neutralization final point among the carboxylate salts constituting the carboxylic acid 
alkali metal salt mixture, when neutralized with the acid, crystallizing, depositing and separating 
the neutralized carboxylate salt as the free carboxylic acid, and subsequently, if necessary, 
repeating the operation. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] _ 
[Claim 1] General formula (1) which is a degree [.Formula 1J 
R 8 

(1) 

(X shows N or C-R6 among a formula, and one of R1-R5. and the R6 is a carboxyl group.) Others 
become independent, respectively. Hydrogen, a halogen, hydroxyl, a nitro group, The am.no group, 
a carbamoyl group, a cyano group, a formyl group, an alkyl group, an alkoxy group. An alkylam.no 
radical, an acetyl group, an acetoxy radical, an acetamino radical, a sulfamoyl group In separating 
the isomer of each carboxylic acid which constitutes this mixture from the carboxyl.c-ac.d 
isomer mixture beyond two sorts or it of the known amount which was shown and differed in X in 
this general formula, and the meaning of R1-R5 a sulfonyl group or a phenyl group — being 
shown _ This carboxylic-acid isomer mixture is changed into corresponding carboxylic acid 
alkali-metal salt mixture. The acid of a complement is added to neutralizing the carboxylate 
which reaches a neutralization terminal point first when an acid neutralizes among the 
carboxylate which constitutes this carboxylic-acid alkali-metal salt mixture in the water solution 
of this carboxylic-acid alkali-metal salt mixture. Crystallize this as a carboxylic acid of isolation, 
carry out deposit separation, and when carboxylic-acid isomer mixture is three or more sorts ot 
isomer mixture Add the acid of a complement to neutralizing the carboxylate which reaches a 
neutralization terminal point next when an acid neutralizes among the carboxylate constituted 
about the water solution of the remaining carboxylic-acid alkali-metal salt mixture, crystallize 
this as a carboxylic acid of isolation, and deposit separation is carried out And the separation 
approach of the carboxylic-acid mixture which adds the acid of a complement to neutralizing th.s 
as occasion demands in the remaining carboxylic-acid metal salt water solutions obtained 
according to the above-mentioned solid liquid separation, and consists of making it crystal.ze as 
a carboxylic acid of isolation, and carrying out deposit separation of this. 
[Claim 2] The alkali metal compound used for changing carboxylic-acid isomer mixture into 
carboxylic-acid alkali-metal salt mixture A sodium hydroxide, a potassium hydroxide a lithium 
hydroxide, a sodium carbonate, The acid which is the alkali-metal hydroxide chosen from 
potassium carbonate and a lithium carbonate, or an alkali-metal carbonate, and is used tor 
neutralizing carboxylate The approach according to claim 1 of being a sulfuric acid a 
hydrochloric acid, a nitric acid, a phosphoric acid, the inorganic acid chosen from bone acid or a 
formic acid, an acetic acid, a propionic acid, butanoic acid, a citric acid, a malic acid, a "tartaric 
acid, a maleic acid, a fumaric acid, oxalic acid, a benzoic acid, methansulfon.c acid, and the 
organic acid chosen from benzenesulfonic acid. 

[Claim 3] The amount of an acid required to neutralize each of the carboxyl.c-ac.d alkali metal 
salt which constitutes this carboxylic-acid alkali-metal salt mixture about what carboxylic acid 
isomer mixture is the amount of known [ carboxylic acid / of that constituent ], and changed th.s 
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carboxylic-acid isomer mixture into carboxylic-acid alkali-metal salt mixture is an approach 
according to claim 1 calculated from the amount of this known carboxylic acid beforehand. 
[Claim 4] The approach according to claim 1 to 3 of neutralizing carboxylic-acid alkali-metal salt 
mixture by the organic acid. 

[Claim 5] The method according to claim 1 to 3 of neutralizing carboxylic-acid alkali-metal salt 
mixture by an inadequate quantity of the inorganic acid for neutralization first, and subsequently 
completing neutralization by the organic acid. 

[Claim 6] The approach according to claim 1 to 5 carboxylic-acid isomer mixture is 
pyridinecarboxylic acid isomer mixture. 

[Claim 7] The approach according to claim 1 to 5 carboxylic-acid isomer mixture is aromatic- 
carboxylic-acid isomer mixture. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of dividing a pyridine or the isomer 
mixture of aromatic carboxylic acid into the carboxylic-acid simple substance which constitutes 
mixture. 

[0002] . 
[Description of the Prior Art] Although pyridinecarboxylic acid and aromatic carboxylic acid 
introduce a substituent into the pyridine ring or the benzene ring of a pyridine, a pyridine 
derivative, benzene, or a benzene derivative and many are manufactured, it is required to carry 
out isolation purification of the pyridinecarboxylic acid or aromatic carboxylic acid in which the 
isomer other than the pyridinecarboxylic acid which is made into the purpose in many cases, or 
aromatic carboxylic acid carries out a byproduction and which it makes the purpose except for 
these in installation of the substituent to this pyridine ring or benzene ring. However, since 
[ the ] the physical or chemical description approximates extremely, the isolation purification is 
as difficult as the pyridinecarboxylic acid or aromatic carboxylic acid which makes these isomers 
the purpose in many cases in many cases. 

[0003] And as it described above, as a Prior art which carries out isolation purification of the 
manufactured pyridinecarboxylic acid or aromatic-carboxylic-acid isomer mixture, the solvent 
recrystallization approach of the mixture itself and the approach of carrying out solid liquid 
separation using the solubility difference over the solvent of organic base mixture prepared 
beforehand are learned. However, by the solvent recrystallization approach, in spite of including a 
desired isomer in the mother liquor which carried out solid liquid separation in many cases with 
an unnecessary isomer in many cases, isolation of the isomer of the request from here will 
usually be difficult, and a mother liquor will be discarded. Therefore, the carboxylic acid in the 
mother liquor which was not able to be isolated is not used. Moreover, complicated actuation of 
the amine removal mixed in separation / isolation carboxylic acid of the organic base and the 
specified substance which used the isomer separation by organic salt generation for salt 
generation is needed. . . 

[0004] Moreover, the isomer which carried out the byproduction also has plentifully that it is a 
useful compound, and development of the technique in which purification isolation of each isomer 
is carried out has just been going to be called for. for example, as an approach of compounding 
2-Krol nicotinic acid which is one of the pyridinecarboxylic acid How to make a phosphorus 
pentachloride react to nicotinamide N-oxide under existence of phosphorus oxychloride, obtain a 
2-Krol-3-cyano pyridine, and hydrolyze this (J.Org.Chem.Vol.1 9, pp.1 633-1 636, 1954), How to 
make 3-cyano pyridine N-oxide and phosphorus oxychloride react, obtain a 2-Krol-3-cyano 
pyridine, and hydrolyze this (JP.63-2262.B), Although the approach (East Germany patent No. 
80209) of making nicotinic-acid N-oxide and phosphorus oxychloride react, obtaining 2-Krol 
nicotinic-acid chloride, and hydrolyzing this etc. is learned, the byproduction of the 6-Krol 
nicotinic acid is carried out, and, as for each of these reactions, separation of an isomer is 
needed. On the other hand, 6-chloro nicotinic acid is also a compound useful as manufacture 
intermediate field of physic and agricultural chemicals, and to be isolated effectively is desired. 
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[0005] 

[Problem(s) to be Solved by the Invention] Isolating efficiently the purpose compound generated 
by the reaction when pyridinecarboxylic acid or aromatic carboxylic acid was manufactured from 
the above-mentioned place, and also isolating effectively the compound which carried out the 
byproduction and making this available in addition to the purpose compound, are places desired 
also from a viewpoint of the environmental protection accompanying a deployment of a resource, 
and reduction of trash. Therefore, the elucidation of technical means which isolates each 
carboxylic-acid component which constitutes carboxylic-acid isomer mixture is called for, 
without moreover being accompanied by trash by the easy approach from this pyridinecarboxylic 
acid isomer mixture or aromatic-carboxylic-acid isomer mixture. 
[0006] 

[Means for Solving the Problem] The pyridinecarboxylic acid alkali-metal salt mixture which 
changes pyridinecarboxylic acid isomer mixture or aromatic-carboxylic-acid isomer mixture into 
the alkali-metal salt wholeheartedly as a result of research, and is obtained in order that this 
invention persons may solve the above-mentioned technical problem, Or aromatic-carboxylic- 
acid alkali-metal salt mixture If the acid of a complement is added to neutralizing the carboxylate 
which reaches a neutralization terminal point first when an acid neutralizes among the 
carboxylate which constitutes such mixture when an acid neutralizes these in a water solution 
The carboxylic acid which whole-quantity neutralization only of this carboxylate was carried out 
alternatively, carried out the remaining carboxylate in this way with remaining with the condition 
of a salt without being neutralized, was neutralized, and was changed into the free acid Water 
solubility is lost, since deposit separation was carried out, this could be taken out very easily, it 
found out that the above-mentioned specific carboxylic acid could be classified from carboxylic- 
acid isomer mixture in this way, and this invention was completed. 

[0007] And if this actuation and the same actuation are applied to the remaining mother liquors 
which classified the first carboxylic acid, the second carboxylic acid can be classified. And when 
the same actuation as the remaining mother liquors which classified this second carboxylic acid 
was applied, the third carboxylic acid can be classified and it also found out that it could apply 
gradually to classify two or more carboxylic-acid isomer mixture for this actuation as occasion 
demands. 

[0008] namely, this invention — the following general formula (1) — [Formula 2] 
R 3 

(1) 


(X shows N or C-R6 among a formula, and one of R1-R5, and the R6 is a carboxyl group.) Others 
become independent, respectively. Hydrogen, a halogen, hydroxy!, a nitro group, The amino group, 
a carbamoyl group, a cyano group, a formyl group, an alkyl group, an alkoxy group, An alkylamino 
radical, an acetyl group, an acetoxy radical, an acetamino radical, a sulfamoyl group, a sulfonyl 
group or a phenyl group — being shown — two sorts or the pyridinecarboxylic acid isomer 
mixture beyond it of the known amount which was shown and differed in X in this general 
formula, and the meaning of R1-R5 — Or it hits separating the isomer of each pyridinecarboxylic 
acid which constitutes this mixture from aromatic-carboxylic-acid isomer mixture, or the isomer 
of aromatic carboxylic acid. This carboxylic-acid isomer mixture is changed into corresponding 
carboxylic-acid alkali-metal salt mixture. The acid of a complement is added to neutralizing the 
carboxylate which reaches a neutralization terminal point first when an acid neutralizes among 
the carboxylate which constitutes this carboxylic-acid alkali-metal salt mixture in the water 
solution of this carboxylic-acid alkali-metal salt mixture. Crystallize this as a carboxylic acid of 
isolation, carry out deposit separation, and when carboxylic-acid isomer mixture is three or more 
sorts of mixture Add the acid of a complement to neutralizing the carboxylate which reaches a 
neutralization terminal point next when an acid neutralizes among the carboxylate constituted 
about the water solution of the remaining carboxylic-acid alkali-metal salt mixture, crystallize 
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this as a carboxylic acid of isolation, and deposit separation is carried out And add the acid of a 
complement to neutralizing this as occasion demands in the remaining carboxylic-acid metal salt 
water solutions obtained according to the above-mentioned solid liquid separat.on, and consist of 
making it crystallize as a carboxylic acid of isolation, and carrying out deposit separation of this^ 
It is related with the separation approach of pyridinecarboxylic acid isomer mixture or aromatic- 
carboxylic-acid isomer mixture. 

[0009] In the approach of this invention, the alkali metal compound used for changing 
pyridinecarboxylic acid isomer mixture or aromatic-carboxylic-acid isomer mixture into 
pyridinecarboxylic acid alkali-metal salt mixture or aromatic-carboxylic-acid alkali-metal salt 
mixture may be at least a kind of alkali-metal hydroxide or alkali-metal carbonate chosen from a 
sodium hydroxide, a potassium hydroxide, a lithium hydroxide, a sodium carbonate, potassium 
carbonate, and a lithium carbonate. 

[0010] Conversion into this pyridinecarboxylic acid isomer mixture, the pyridinecarboxylic acid 
alkali-metal salt mixture of aromatic-carboxylic-acid isomer mixture, or aromatic-carboxylic-acid 
alkali-metal salt mixture is performed by making these carboxylic-acid isomer mixture and alkali 
metal compounds of the equivalent react, and a reaction can be performed in a non-solvent or a 
solvent. It is desirable to use water especially as a solvent 

[001 1] In the approach of this invention, the acids used for neutralizing pyridinecarboxylic acid 
alkali-metal salt mixture or aromatic-carboxylic-acid alkali-metal salt mixture may be a sulfuric 
acid, a hydrochloric acid, a nitric acid, a phosphoric acid, the inorganic acid chosen from boric 
acid or a formic acid, an acetic acid, a propionic acid, butanoic acid, a citric acid, a malic acid, a 
tartaric acid, a maleic acid, a fumaric acid, oxalic acid, a benzoic acid, methansulfonic acid, and 
an organic acid chosen from benzenesulfonic acid. 

[0012] In the process which neutralizes the pyridinecarboxylic acid alkali-metal salt mixture of 
this invention, or aromatic-carboxylic-acid alkali-metal salt mixture, although neutralizing using 
an organic acid is desirable, neutralizing by an inadequate quantity of the inorganic acid first and 
completing neutralization by the organic acid subsequently or this reverse actuation can also be 
performed. When especially an organic acid is used, a buffer balance is realized with temperature, 
and as for the crystal of the pyridinecarboxylic acid which deposits previously, or aromatic 
carboxylic acid, a high grade crystal is easy to be obtained according to the recrystallization 
effectiveness 

[0013] For example, in the case of the mixture of a 3-nitro-2-methyl benzoic acid and a 5-nitro- 
2-methyl benzoic acid, if mixture is made into an alkali-metal salt and a 5-nitro~2-methyl 
benzoic acid and the acetic acid of the equivalent are added, the balanced formula (2) shown 
below will be realized. 
[Formula 3] 

C00M C001I C00M C00B 


AjCH. rV D VcH s a,0BSCor CB8 +N Joj a, i + CB S COO» 


[0014] When an acid neutralizes the most important point in the process which neutralizes this 
pyridinecarboxylic acid alkali-metal salt mixture or aromatic-carboxylic-acid alkali-metal salt 
mixture among the carboxylate which constitutes this carboxylic-acid alkali-metal salt mixture in 
the water solution of pyridinecarboxylic acid alkali-metal salt mixture or aromatic-carboxylic- 
acid alkali-metal salt mixture, it is in adding the acid of a complement to neutralizing the 
carboxylate which reaches a neutralization terminal point first By doing in this way, when an acid 
neutralizes correctly, only the carboxylate which reaches a neutralization terminal point first is 
neutralized, and other carboxylate remains in a mother liquor, without being neutralized. 
[0015] Therefore, in this invention, when it neutralizes, it is required to grasp beforehand 
correctly the amount of the carboxylate which reaches a neutralization terminal point first, for 
this reason the class and amount of a carboxylic acid must be specified in advance of processing 
according [ carboxylic-acid isomer mixture ] to the approach of this invention. And for the 
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specification of the class of this carboxylic acid, and an amount, means, such as the combination 
of an analysis means well-known about carboxylic-acid isomer mixture or an analysis means, for 
example, high performance chromatography, (HPLC), gas chromatography, and a neutralization 
titration, are used, and the amount of the acid added to carboxylate mixture by this for 
neutralization is determined. And by adding the acid of the amount determined by doing in this 
way to carboxylate mixture, by neutralization, only the carboxylate which reaches a 
neutralization terminal point first will be neutralized, it will become the carboxylic acid of 
isolation, and deposit separation will be carried out from the carboxylate water solution of a 
mother liquor. 

[0016] The mixture of mixture [ of a mixture / of what is position isomer mixture which has 
which / of picolinic acid, a nicotinic acid, and an isonicotinic acid / frame into pyridinecarboxylic 
acid isomer mixture disengageable by approach of this invention, and has one or more nuclear 
substitution radical, and does not have reactivity with water, for example, 2-Krol nicotinic acid, 
and 6-Krol nicotinic acid /, 2-hydroxy nicotinic-acid, and 6-hydroxy nicotinic acid ], 3-hydroxy 
picolinic acid, and 6-hydroxy picolinic acid etc. is mentioned. 

[0017] moreover, into disengageable aromatic-carboxylic-acid isomer mixture, by the approach 
of this invention What is the position isomer mixture which carries out owner Perilla frutescens 
(L) Britton var. crispa (Thunb.) Decne. of the benzoic-acid frame, and has one or more nuclear 
substitution radicals, and does not have reactivity with water, For example, mixture of 2-methyl 
benzoic acid and 4-methyl benzoic acid, mixture of 2-aminobenzoic acid and 4-aminobenzoic 
acid, The mixture of 2-BUROMO benzoic acid and 4-BUROMO benzoic acid, the mixture of 2- 
chloro benzoic acid and 4-chloro benzoic acid, The mixture of 2-hydroxybenzoic acid, the 
mixture of 4-hydroxybenzoic acid and a 3-amino-2-methyl benzoic acid, and a 5-amino-2- 
methyl benzoic acid, The mixture of a 3-nitro-2-methyI benzoic acid, the mixture of a 5-nitro~2- 
methyl benzoic acid and a 3-hydroxy- 2~methyl benzoic acid, and a 5-hydroxy-2-methyl benzoic 
acid etc. is mentioned. 

[0018] By the approach of this invention, although there is especially no limit, since it is 
actuation in aqueous intermediation, the temperature of the upper range is chosen as the 
operating-temperature range from the boiling point of water from the freezing point in the 
bottom. [0019] 

[Example] Next, although an example explains this invention to a detail further, don't understand 
these examples as the thing which is described in order to only explain this invention and by 
which this invention is limited to these. 

[0020] Under churning, 20.5g of sodium hydroxides, 29.7g of 2-Krol nicotinic acids, and 51. Og of 
6-Krol nicotinic acids were added to 220.0g of example 1 water, and it dissolved in it. The 
temperature up of this solution was carried out to 60 degrees C, the crystal which added 31. 5g 
of hydrochloric acids 36%, and deposited was carried out the ** exception at 20 degrees C, 50ml 
of water washed, the obtained crystal was dried at 105 degrees C for 2 hours, and 45.7g 
(recovery 89.6%) of 6-Krol nicotinic acids was obtained. As a result of carrying out high-speed 
liquid chromatographic analysis of the obtained crystal, the purity of 6-Krol nicotinic acid was 
99.6%. 

[0021] The temperature up of the mother liquor of example 2 example 1 was carried out to 60 
degrees C under churning, and 19.5g of hydrochloric acids was added 36%, it was referred to as 
pH2.0, the depositing crystal was carried out the ** exception at 10 degrees C, and 40ml of 
water washed. The obtained crystal was dried at 105 degrees C for 2 hours, and 34.0g of rough 
crystals of 2-Krol nicotinic acid was obtained. As a result of carrying out high-speed 
chromatographic analysis, they were 85.9% of 2-Krol nicotinic-acid contents, and 14.1% of 6-Krol 
nicotinic-acid contents. From the charge of an example 1, they were 98.3% of 2-Krol nicotinic- 
acid recovery, and 9.8% of 6-Krol nicotinic-acid recovery. In addition to the bottom of churning, 
the temperature up of the 30.8g of the rough crystals of 30.8g of water and 2-Krol nicotinic acid 
obtained in the top was carried out to isopropyl alcohol 134.0g to 65 degrees C, and the crystal 
was dissolved. Subsequently, the crystal which cooled and deposited to 5 degrees C was carried 
out the ** exception, and 20ml of isopropyl alcohol water washed 80% (w/w). The obtained 
crystal was dried at 105 degrees C for 2 hours, and 20.4g (recovery 77.1%) of 2-Krol nicotinic 
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acids was obtained. As a result of carrying out high-speed liquid chromatographic analysis of the 
crystal, it turned out that this 2~Krol nicotinic-acid purity is 99.7%. 

[0022] Under churning, 9.0g of 3-nitro-2-methyl benzoic acids, 13.0g of 5-nitro-2-methyl 
benzoic acids, and 4.9g of sodium hydroxides were added, and the temperature up was earned 
out to 80 degrees C, and it dissolved in 148.6g of example 3 water. If 4.8g of acetic acids is 
added and it cools gradually at 80 degrees C, the crystal has deposited at 70 degrees C. The 
crystal which furthermore carried out cooling crystallization and deposited after 1-hour aging at 
0 degree C was filtered, and 10ml of water washed. The obtained crystal was dried at 105 
degrees C for 2 hours, and 10.8g (recovery 83.1%) of crystals of a 5-nitro-2-methyl benzoic acid 
was obtained. As a result of carrying out high-speed liquid chromatographic analysis of the 
crystal, it turned out that this 5-nitro-2-methyl benzoic acid is 99.7% of purity. 
[0023] The temperature up of the mother liquor of example 4 example 3 was carried out to 60 
degrees C under churning, 4.6g of hydrochloric acids was added 36%, it ****(ed). the crystal 
which cooled and deposited to 0 degree C was carried out the ** exception, and 10ml of water 
washed. The obtained crystal was dried at 105 degrees C for 2 hours, and 11.1g of rough crystals 
of a 3-nitro-2-methyl benzoic acid was obtained. As a result of carrying out high-speed liquid 
chromatographic analysis, they were 81.1% of 3-nitro-2-methyl benzoic-acid contents, and 18.9% 
of 5-nitro-2-methyl benzoic-acid contents. From the charge of an example 3, they were 100% of 
3-nitro-2-methyl benzoic-acid recovery, and 16.1% of 5-nitro-2-methyl benzoic-acid recovery. 
In addition to the bottom of churning, the temperature up of the 10.0g of the rough crystals of 
methyl alcohol 30.0g and the 3-nitro-2-methyl benzoic acid obtained in the top was carried out 
to 40.0g of water to 60 degrees C, and the crystal was dissolved in it Subsequently, the crystal 
which cooled and deposited to 10 degrees C was carried out the ** exception, and 10ml of 
methyl alcohol water washed 40% (w/w). The obtained crystal was dried at 105 degrees C for 2 
hours, and 6.8g (recovery 83.8%) of 3-nitro-2-methyl benzoic acids was obtained. As a result of 
carrying out high-speed liquid chromatographic analysis of the crystal, it turned out that the 
purity of this 3-nitro~2-methyl benzoic acid is 99.7%. 

[0024] Under churning, 10.0g of 3-amino-2-methyl benzoic acids, 10.0g of 5-amino-2-methyl 
benzoic acids, and 5.3g of sodium hydroxides were added, and the temperature up was carried 
out to 80 degrees C, and it dissolved in 100.0g of example 5 water. 4.3g of acetic acids was 
added at 80 degrees C, the crystal which carried out cooling crystallization and deposited after 
1-hour aging to 0 degree C was filtered, and 10ml of water washed. The obtained crystal was 
dried at 105 degrees C for 2 hours, and 9.0g (recovery 90.0%) of crystals of a 5-friend no 2- 
methyl benzoic acid was obtained. As a result of carrying out high-speed liquid chromatographic 
analysis of the crystal, it turned out that this 5-amino-2-methyl benzoic acid is 99.7% of purity. 
[0025] The temperature up of the mother liquor of example 6 example 5 was carried out to 60 
degrees C under churning, 7.4g of hydrochloric acids was added 36%, it ****(ed), the crystal 
which cooled and deposited to 0 degree C was carried out the ** exception, and 20ml of water 
washed. The obtained crystal was dried at 105 degrees C for 2 hours, and 9.6g of rough crystals 
of a 3-amino-2-methyl benzoic acid was obtained. As a result of carrying out high-speed liquid 
chromatographic analysis, they were 97.2% of 3-amino-2-methyl benzoic-acid contents, and 2.8% 
of 5-amino-2-methyl benzoic-acid contents. From the charge of an example 5, they were 93.3% 
of 3-amino-2-methyl benzoic-acid recovery, and 2.7% of 5-amino-2-methyl benzoic-acid 
recovery. In addition to the bottom of churning of 9.0g of rough crystals of the 3-amino-2 
methyl benzoic acid obtained by 35.0g of water in the top, the hot water extract was carried out 
at 80 degrees C at 1:00, the crystal which subsequently cooled and deposited to 5 degrees C 
was carried out the ** exception, and 10ml of water washed. The obtained crystal was dried at 
105 degrees C for 2 hours, and 8.7g (recovery 99.5%) of 3-amino-2-methyl benzoic acids was 
obtained. As a result of carrying out high-speed liquid chromatographic analysis of the crystal, it 
turned out that the purity of this 3-amino-2-methyl benzoic acid is 99.6%. 

[0026] Under churning, 28.8g of potassium hydroxides, 29.7g of 2-Krol nicotinic acids, and 51. Og 
of 6-Krol nicotinic acids were added to 220.0g of example 7 water, and it dissolved in it. The 
temperature up of this solution was carried out to 60 degrees C, the crystal which added 31. 5g 
of hydrochloric acids 36%, and deposited was carried out the ** exception at 20 degrees C, 50ml 
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of water washed, the obtained crystal was dried at 105 degrees C for 2 hours, and 45.7g 
(recovery 89.6%) of 6-Krol nicotinic acids was obtained. As a result of carrying out high-speed 
liquid chromatographic analysis of the obtained crystal, the purity of 6-Krol nicotinic acid was 
99.6%. 

[0027] The temperature up of the mother liquor of example 8 example 7 was carried out to 60 
degrees C under churning, and 19.5g of hydrochloric acids was added 36%, it was referred to as 
pH2.0, the depositing crystal was carried out the ** exception at 10 degrees C, and 40ml of 
water washed. The obtained crystal was dried at 105 degrees C for 2 hours, and 34.0g of rough 
crystals of 2-Krol nicotinic acid was obtained. As a result of carrying out high-speed liquid 
chromatographic analysis, they were 85.9% of 2-Krol nicotinic-acid contents, and 14.1% of 6-Krol 
nicotinic-acid contents. From the charge of an example 7, they were 98.3% of 2-Krol nicotinic- 
acid recovery, and 9.4% of 6-Krol nicotinic-acid recovery. In addition to the bottom of churning, 
the temperature up of the 30.8g of the rough crystals of 30.8g of water and 2-Krol nicotinic acid 
obtained in the top was carried out to isopropyl alcohol 134.0gto 65 degrees C, and the crystal 
was dissolved. Subsequently, the crystal which cooled and deposited to 5 degrees C was carried 
out the ** exception, and 20ml of isopropyl alcohol water washed 80% (w/w). The obtained 
crystal was dried at 105 degrees C for 2 hours, and 20.4g (recovery 77.1%) of 2-Krol nicotinic 
acids was obtained. As a result of carrying out high-speed liquid chromatographic analysis of the 
crystal, it turned out that this 2-Krol nicotinic-acid purity is 99.7%. 

[0028] Under churning, 9.0g of 3-nitro-2-methyl benzoic acids, 13.0g of 5~nitro-2-methyl 
benzoic acids, and 6.9g of potassium hydroxides were added, and the temperature up was carried 
out to 80 degrees C, and it dissolved in 148.6g of example 9 water. If 4.8g of acetic acids is 
added and it cools gradually at 80 degrees C, the crystal has deposited at 70 degrees C. The 
crystal which furthermore carried out cooling crystallization and deposited after 1-hour aging at 
0 degree C was filtered, and 10ml of water washed. The obtained crystal was dried at 105 
degrees C for 2 hours, and 10.8g (recovery 83.1%) of crystals of a 5-nitro-2-methyl benzoic acid 
was obtained. As a result of carrying out high-speed liquid chromatographic analysis of the 
crystal, it turned out that this 5-nitro-2-methyl benzoic acid is 99.0% of purity. 
[0029] The temperature up of the mother liquor of example 10 example 9 was carried out to 60 
degrees C under churning, 4.6g of hydrochloric acids was added 36%, it ****(ed), the crystal 
which cooled and deposited to 0 degree C was carried out the ** exception, and 10ml of water 
washed. The obtained crystal was dried at 105 degrees C for 2 hours, and 11. 1g of rough crystals 
of a 3-nitro-2-methyl benzoic acid was obtained. As a result of carrying out high-speed liquid 
chromatographic analysis, they were 81.1% of 3-nitro-2-methyl benzoic-acid contents, and 18.9% 
of 5-nitro-2-methyl benzoic-acid contents. From the charge of an example 3, they were 100% of 
3-nitro-2-methyl benzoic-acid recovery, and 16.1% of 5-nitro-2-methyl benzoic-acid recovery. 
In addition to the bottom of churning, the temperature up of the 10.0g of the rough crystals of 
methyl alcohol 30.0g and the 3-nitro~2-methyl benzoic acid obtained in the top was carried out 
to 40.0g of water to 60 degrees C, and the crystal was dissolved in it Subsequently, the crystal 
which cooled and deposited to 10 degrees C was carried out the ** exception, and 10ml of 
methyl alcohol water washed 40% (w/w). The obtained crystal was dried at 105 degrees C for 2 
hours, and 6.8g (recovery 83.8%) of 3-nitro~2-methyl benzoic acids was obtained. As a result of 
carrying out high-speed liquid chromatographic analysis of the crystal, it turned out that the 
purity of this 3-nitro~2-methyl benzoic acid is 99.7%. 

[Translation done.] 
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